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CALCULATOR DESCRIP i ION 


Your P300 Electronic Shd* Rule Calculator ifdesigned 
especially for use by scientists engineers, anti students 
mvho require a portable., highly accurate *tx| reliable 
computation 100L Th*r P3Q0 is capable of u>hhng g wide 

range of complex scientific problems; it will alto solve the 
simplest arithmetic problem. Designed with state-of th# 
art MOS sol d state circuitry. constfuctnci with high 


quality components throughout, and assembled with • 
precise wor'-. men ship, your P300 should provide years 

of reliable service 


Features of Your P300 

Fully Partible — Extremely lightweight. Battery or AC 
operated 


Ve»Miii* — Performs add lion, subtraction mu!tipicatio i 


and d»viS»on. Alto, reciprocals, squares, square roots. 


chem and m>* cd cumulations. ah in tn I float ing drcmel 

po*nt. Automatic conversion to scientific notation when 


calculated awvttf exceeds e*gnt digits. 


Easy to Operate — Operations jre performed ,r i the same 
order ai with classical slide rules. For simple arithmetic 
operations, |uit touch the numbers and functions as you 

would writ# them on paper. Automatic Clearing no 

need to touch e'e^r key between problems. 



Circuits, 


and a d \play uimg light emitting diode? provi 




Rachargaafafe Batteries - The P300 calculatorCOmei 
complete wth fits! t Uwgi’ nickel-Cadmium batteries which 
will provide 4-6 hours of operation without recharging 
under norma' imv About 3 hours of nchtrgrtfl wll 
restore full charge to the batteries. 


Overflow 

Owrflow. 


— C V*jn On dnplay indicates calculation 
t indicates negative eaJCu.jt-on overflow 


AC Adapter/Cltarg«r — Recharge or d-rect GpiratfOn from 

itandard outlets 115 V, 60 Hz or 230 V, 50 Hz — is 
easily accomplished w«rh tha AC Adapter/Chargar 

included with the P300 calculator. Juit plug tha AC 
Adapter /Charger intosconvwitnt outlet and tha attached 
cord into the circulator. You can operate your calculator 



as the baiter in cahaot b# overcharged 


Do not attempt to operate calculator with charger 
plugged m i mtess batteries are in place. 


Battery Savar Circuit — To save baitery power the light 
emitting diode display turns off autom.'incaJi y between 

15 and 60 tt'ctudf after tha last keyboard entry, m?pt 

for the fintdigi. If the display turns off while entering 
i problem, the display turns on automatically vwitn she 
first key hoard entry, To bring back the last calculated 
result to the display, depress the 0 key. 


Therefore, m? number *n the furit dig f on m# di^ay is a 
double lemmdcf — that you have an entry or calculation 
watting in your calculator or that yqyr calculator is m the 
power ON position. 


OPERATING INSTRUCTIONS 


Before Opw.ition 


l t*e fadt fhivgp nickd-t. imiuin tuHvitpt furnished wtK 

your calculator ware fully charged at the factory, but may 

require charing before initial battery operation due to 

*Hc1 F 11 ft* eft tchargi rig 


You can opetarn your calculator while il'i being chrirq-d 

Just i 'lug the charger cord into the calculator and the 1 
charger into a convenient outlet. You can now calculate 
while you charge — a full charge requires only 3 hours 
whrn switch is off or G hours while in normal upumt ion. 


ft is recommended that you recharge the batteries 
periodically and that you n-fram from rtinning the power 
source to zmx ,w this type of operanun may reduce th* 
life of the batteries. 


On/Qtf Switch 

The on/off switch is located on the top right surface of 
the calculator. It it« hort/pn tally operated si Ms switch 
which applies power whip pushed to th* right, an. r 
r’-moves power wh*n pushed to the lift. The poweron 
condition ti indicated by illumination of the first digit in 
the mantissa on the r»ght of fhi display. 


■/board Description 


Hu? keyboard consists of 33 keys, which may be classified 

m data entry keys, bvivc function keys, and speci-il 
function keys. 


Data Entry Kays 

ffi through ,9J Ogit Kays — £nters numbers 0 through 
9 to a hmit of an 8 ciig=t mantissa ami a 2-d<git anponent. 



[#1 Decimal Point #C*y — Enters a dec■ mat pomt. 

Efttr F. Mpofwnt K«y — Intiructi the calculator Him 

the subsequent number is to be entered as an ehpommt 

of 10. To enter a number in tcienTtfie noianon, lirst enter 
the mantissa, press EE i and enter me desired exponent 
O* 10, After the Hf key hat been pressed. the 
calculator wilt display all further results in scientific 
notation until the 3K key is pressed. 

Vj Change Sign Kay — Instructs the c culator to 
change ttvt sign of the mantissa or exponent appearing in 
Hie display. To antaf a Ofgaiive number, first enter the 
number and Then press the PC. key. Using this change 
sign key prior to using the El key changes the s-gp of 
the mantissa. If th# it key is pressed after the 1 1 

■ ■ ■ k 

key, the sign of the exponent if changed 

[Cl Dear Key — Clears (erases) information in calculator 

Mid display and sets calculator to rtto for Hart of new 

problem. 


CO Our Display Kay — Clean the last number entei * ! 
manu.iny tn the keyboard or the last calculator result, 
y^bichever is displayed The Cp k*y can be mad to 
correct entry of on erroneous basic function key a r . well as 
go erroneous numl r entry. If a [fj or« ^ key if 
pressed »n error, the Ct> key can be used to e'ear the 
display to 7«ro before pressing the correct function key. 
This method nullifies the error by adding or subtracting (1 
from the previous calculation result. If an erroneous [»j 
or [g key if pressed. the C0> key tan b# used to dear 

the display before entering 1 and pressing the correct 

function key. In this case, the error if nullified by 


multiplying or dividing the previous calculation result by 

unity. 






Function Ktyi 


■ 

+ Add Key — Instructs the e jicuiaior to *1J to the 
previous number or suJt the Mtt entered quantify. 

^ Subtract Key — Instructs the calculator to subtract 
from the prwioui number or result the na*i entered 

quantity* 

ISI «_ * 

,*; Multiply Key — Instructs the calculator to multiply 
thy previous number or result by the ne tt entered 
quantity* 


[+1 Divide Key — Instructs the calculator to d>vick t r <? 
previous number or result by the ne*t entered quantity. 

= F quels Key * Instructs the calculator to complete 
the previously entered operation to provide the desired 
calculation result. 

Reciprocal Key — Completes any previous 

calculation and then finds the reciprocal of this result 
(met is, divides the result into 1). 

[< Square Key — Completes any previous calculation 
end then squares this result hi at it, multiplies the result 

by ifselO* 

MM —- 4 MM MM 1 

ai. Square Root Key — Completes a r iy previous 
calculation end then fir Is the square root of this result 

(that is* finds the number which multiplied by itself, 

equals the result. 




Duplay D^rrjplion 


In addition to power-on indicdtion .*nd numerics 
information, the display provides inti cation of * negative 
number, decimal point, overflow underflow and error. 

Minus Snjii — Appurs 10 the lift of thaO-digit mvuitu 
10 indicate negative numUts, and Bp^\ir$ on the left of 

th* exponent (right ot mantissa! 10 indicate ntgitivt 

exponents. 


DkihmI Point — Automate a ly assumed to be to the rigi 

of any rntmbtr *nter**d unless postponed «n another 

wqotixe by use of H key. When entering numbers, tht 
cNcmsaf w»l{ not appear until [*] is pressed. 


Calculation Overflow — C appear? on left side of display 


ndcaie a result le r /r than 9 



U 

far 

flpr 

1J 

££ 

i 


M 

1 

1 J 



X 10" or 


smaller than 1.0000000 X IQ 


99 


Error Indication — The SR 10 calculator always att»mpu 
10 pvt the most accurate results. I f the calculator is 
instructed to find the square root of a negative value, it 
mil calculate the square root of the positive value and 
an £ will appear at the left of the display. 

Indication Removal — The display indication caused by 
Overflow, underflow, or error witl continue until the £' 

key is pressed. 



Scientific Notation 

Any number can be entered Into the P300 in scientific 

notation — that is, di a number (mar,tits*) multiplied by 

ttj railed to some power (exponent) For example 1000 
can be written as 1. XIO^, 


Enter Press Duplay 


1 

EE 1 00 

3 

1 03 


faote: The lot two diyrti on the right urie of the display ■ 
Mt* mod to indicate exponents. 

Very large end very smell numbers must be entered in 
scientific notation, I or example, 1 10 , 000 , 000 . 000(1 
written as 1,1 X 10^ 1 


Enter Press Display 


1*1 

M 

1,1 

no 

11 


tj 

if 


both these examples, th* exponent indicate* ih im many 


placet the decimal vhold be moved 



If ihe 


exponent is negative, the decimal should be moved to the 


left, I 1 or example 1. T X 10 -11 


0 


> i 

Q 

O 

GOC 

■ JC *0 

n 


on 


t nter 

Press 

Display 

1.1 

m 

1.1 

00 

11 

m 

1.1 

-11 


Note; The negative sign tor The exponent appears 
immediately to the left of the exponent ho the ngitof 

the mantissa). 

By using scientist no* ii.on, you can retain 8 significant 
digit accuracy even on numb rs less than unity (1). If you 
UM the .EE tefy in a calculation, a(> results wilt remain 
in scientific not itiotl until yo u pre« th^ C - *>y. 
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OPERATING EXAMPLES 


Performing with your P300 h culator n 

My. Numbers and function* arc entered m the same 
sequence m the expression is written on paper- The 
following ex Ample* should help in teaming to properly 

operate the calculator. 

1 he P300 automatically clears itself between most 
calculations. Any prior calculation result iidearad if 
a number Key it pressed without having had a banc 
function Key other than =j pressed beforehand 

Note immediarety after turning on the calculator and 
before perform ingern' calculations, preu the C’ Key. 
Although a r«ro may appear in the display, it is poinbie 
for some other number to be carried internally. 


Entry Calculation Overflow 

The c a k g I a tor will ignore any mantmj digits entered in 
access of eight and will use the Iasi two exponent digits 


entered ,r. shown in th§ chip 1 ay, 

l f a calculation result is more than eight digits before the 
dBCimatp it is automatically converted to a scientific 
notation. If a calculation result is greater than 

) 9999999 X Id®®, the signal f will be displayed with the 

*ntwvr. T he answer shown will normally be correct, but 
only the tost twa digits of the exponent will be displayed 


Caution: When overflow or underflow occurs, and £ 
appears at left of display, the calculator is nut lucked out 

and will continue to perform operation*. 


Addition ami Subtraction 

Example: 4.23^4 = 8 23 

Enter Press 



Display 

4.23 

8.23 


Example: 8—1.804=4*146 

Enter Press Display 

6 B. 

1,854 3 4,146 



Exempt: 12.32 — 7 + 1 6 - 6 92 


Enter Press U splay 

12.32 S 12.32 

7 W 5,32 

1.6 M $.92 

Exempli; -5.36 - {-4,2} — 3.1 = -4,25 

fnier Press Display 

5 35 *i B -5 35 

4,2 £1 H —1,15 

3.1 ■* —4,75 

Multiplication and Division 

Example: 27.2 X 18 = 4fl9 6 


Enter Ptiks Display 

27.2 @ 27.2 

18 3 4806 

Example: 11.7 ■: 5*2 * 2.25 

Lmer Press 

11.7 S 

5-2 E 

Example: {4 X 7,31 4- 2- 14 fi 


Enter 

P i ess 

Display 

4 

a 

4, 

7.3 

SI 

29.2 

2 

[■j 

14 6 


Dr.pl ay 
11.7 

2*25 


Note: Intermediate result of multiplication is displays* 1 

Of 3 key is pressed; It it not necessary 


to press the 


kf'Y to obtun the intermediate insult. 


Nor is it necessary to te-emer the intermediate result lor 
further calculations 



Positive and Negative Number Dlculationt 

A ruydftvC $»gn is JtugrtA 1 to a number l*y p*ev*mg the 

%c, key directly jafitr entering the number 

Example: 7 X — 18b- 

-120 5 


€ nier 

Press 

Display 

7 

m 

7, 

i as 

% s 

1295 

E x*i npic: — 125 t 5 ■* 



Enter 

!pi rest 

Duplay 

125 

m 3 

— 125* 

5 

s 

—25* 

Alternate M«1 hods: 



E n let 

Press 

Display 


IE 

0 

n 

125 

ffi 

—u 

-125. 

5 

■ . 

-25, 

Enter 

Press 

Display 


IS 

0 


a 

0. 

125 

h 

— 125. 

5 

IS 

—75. 

Now: When a negative itumbil is to b* the first rlumber in 

• calculation the — 

key or the * 

key can b* utad 

or. long m the T£ key 

ii pressed bef®rHv*nd to cl*, ir tht 

MlculelO*. The H 1* a function key ami will not 

automatically clear the calculator. 
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Wxed Calculations 

Exar pi#; ( 3,3 + 21 ; 4 _ 6 . 8 * - 4.225 


Enter 

8.3 

2 

4 

6.6 


Example: (-G.2- 

- 31 X 4 + 6S 2 

+ 4 = 56 

Enter 

Press 

Display 

5-2 

« B 

-5.2 

3 

X 

—8,2 

4 

ffl 

-378 

56,2 

m 

22.4 

4 

Jss] 

56 




E *; am p < e: 



- 0JT7S 


i 


Enter Press Display 

3.2 SS 0.3125 

Example: 5 3 + (3 1 +4.3) - 0.7162152162 

Enter 

3.1 

4.3 

5 3 

Note; When operating un an expresnon conta-ninq 

function* enclosed in parenthesis, if is necessary to 
complete tht- cn iuiatjon within the parenthesis first to 
avoid re-pmermg intermediate results. 


Press Duplay 

SJ 3.1 

H 7-4 

%, s .1351351 
k *716216 
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Example 


A 

£E 

1,1 

00 

t 

t 

1.1 

IS 



Error Corrections 


If a wrong key is accidentally prime ! during a calculateOi 
(particularly « lonqone), it isofien desirable to correct 

the error rather th^n to clear the calculator and brgm 

a«*n. 


Corrections can b> made to numerical errors in a series Of 
rnned calculalions only if the CP key it pressed before 
the next function k»y in the sequence is pressed. 

Enompiu: 3.2 X **T4.4 : b = 2 81H 


tmifr 

Press 

Display 

Remarks 

3.2 

4.3 

w 

3 2 

4 3 

E rro r 


CD 

a 

Correction 

4 4 


14 08 



S M 2.81C 

I, 4 

A baatc function error made in a series of mixed 
calculations can be c-»rri*ch-rf through use of the fC£> 
and [jj key*. 


f art error is mode by c t ro^eousiy proesi-q 

H key, you need only clear the display Li 

fcoj ^ey end then pressing the correct ke 


ie or 
presvng the 


Example; 5 1 >,IX 




12.4 


Enter 

5, 

Press 

m 

Display 

5. 

Remarks 

9.7 

<+■ 

Hi - d 

14.7 

Error 


1 ct> ■ 

h. 

3 14 7 

Correction 

2.3 

a 

124 



Note; In essence, Thu method adds »ro to (or subtracts 
7*ro from) the previous hum: r or result. 
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If an tfror i* made by erroneously pressing ihe JL Of 

S 't i% corrects) hy multiplying or dividing rhe 

inter >mi result by unity 

Etidfnplt; 4,1 

X 33/t 

2 6.56 


Enter 

Press 

Display 

Remarks 

4*1 

* 

4.1 


3*2 

fffSI 

13.12 

Error 

1 


13.12 

Correction 

2 

ST 

6.56 


Example; 4,1 

X 3*2 XT’ 

12- 6.56 


Enter 

Press 

Duplay 

Htmarfcs 

4.1 

M 

4*1 


3.2 

2 

@t 

to; 

13.12 

0 

Error 

U- piny Ckvtr.Tj 

l 

m 

13.12 

Corr*ct« on 

2 

a 

r. 56 


Note: If« ngmtx'f has been entered after the erroneous 
f jnction key, it Is necessary to dear ih#display before 
entering unity into the carcuUltK. 
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ADVANCED MATHEMATICAL METHODS 


Rewriting Equations 

N'any complex problems with interim calculations cm be 

wived easily with the P3Q0 by rewriting the problem in a 

ik'fuential operation. This often eliminates the necessity 

Of writing down severe interim results dud then 
rfrenurmg tnese rnrerun results to obtain the finaf 

solution. 


Sum of Products 

Vbu cad copulate me sum of two products such m 

(A X Ft) 4 |C X Dt without writing down any 
intermediate answers, if the equation is rewritten as 




For tKOmpI*, (3 X 41 + (5 X 61 = f - * - *5ilx6 


Enter 

Press 

Dip 

3 

'I 

3- 

4 

E*3 

12. 

6 

EB 

2, 

5 

K 

7. 

6 

f i 

- m 

42, 


Not-; nat it /v n- "f*ssify to enmr ©n.» of the*a quantities 
twite 161 . However, this i* usually easier man recording 
and m*#n|ering an interim result. Al*o P you can select the 
simplest of the four quantities toentrr twice. 




T h»$ method can foe exttndid to calculate the sum of any 
fiumt*T of products, (AX B) + {C X D) + IE X F) ten be 
rewritten <« 












Fur c*«rnple, (3X41 + (5 X 61 + (7 X 81 becomes 





Emtr 

Press 

[J'splu 

3 

m 

3, 

4 

m 

12. 

6 

2? 

2. 

5 


7. 

e 

a 

4£ 

8 


5 25 

7 

s 

12.2& 


8 g 08. 

1 1 .« procedure can be ex I <h j,j to calculate the sum of at 
many produces as desired. 
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Sum of Ouotiimts 


The wn> of quotients tan ^asiJy foe calculated. 



can be rewritten at 


a X l) 

e 





/ax d 

V a 





This ca culatKJd can »i*iO N e*tended to »% many tem'i jus 

dnirtd 








f ur «»iiMipU a , 






Enter 

Press 

Dupttv 

3 

K 

3. 

6 

SB 

18 

4 

a 

4.5 

5 

X 

95 

8 

s 

76 

6 

s 

12 6GGG66 

7 

a 

19 66GC6G 

3 


2 4583332 
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I f you calculate \Yr^ terms separatety and ta'i r wn up 
you nonce that The last digit in the answer should he * 3 
instead of a 2. Thts 1 'error 11 results from iht ci^Ciltetor 

truncating (he quotient of 75/fi as 12 G6G666 (six places 
aIi>jt the decimal, which is subsequently divided by 3 

yielding an answer with seven pf.ves. alter the decimal K 
Because of the interim calculation;, the answer is only 
correct to si* places after the det+mal, 

of the Sum of Reciprocals 



A^etial caw? of the sum of products frequently occurs in 
engmeermg. For example, the equivalent reiistaMcc of 

rmiitors in parade! is given bHow 



for thrtv resistors <n parallel, this nfuaiion r \n he 
rewritten as 



For R-| 1U Ohms, * 20 Ohms and Rj ” 30 Ohms 


Enter 

P rest 

Display 

20 

a 

20 

10 

m 

2 

1 

gj 

3 

30 

s 

90 

20 


■1.5 

1 


55 

30 


5 4&4M5& 




Square Root of Sum of Squares 


Th* square mat of the turn of squares, S /A 2 + <40 l.i# 

rewritten ar» 



E n tti 


4 

1 



Press 

Display 


3. 

fij Iti 

0 5625 

BS ® 

1,25 





Th s method can aim be e*temjrrj to as many terms a*; 



Although this looks very <. >-mplicated, it is very simple t" 


perform on the R300, 
f or t' ampi*. to calculate 



Enter 

3 

4 

T 

4 

12 

1 

13 



Display 

3 

0 5G25 

1.25 

5 

0-1736111 

1,0333333 

12 999909 







As you Mow, the correct amtver should ba 13, which 
r r ns that we are off 1 d g«t in t ie eighth place. 

Quadratic Equations 

You can canty solve quadritrc equations on the f*300, 
F or the equation, A*^ + Bx + C *0, the solution is 

normally written: 



If this is rewritten in sequential form, we get 








IVuie that The only re en try was to determine the too! 
with the negative rodent tomjtenant. tn this example, the 
f*fst jttswtr is accurate to 6 ptac^, and the second 10 


7If we had not pressed the ee] key so that the 
calculator opc-rared m scientific notation, our answer 

would only have been correct lo b places. 


Powers and Roots 


Vtou can hup* the P 




to calculate any integer power or 


root of any number. To calculate any integer power, it ■ > 


only necessary 10 use the «< , |*1 , and fP function 
keyi- To calculate any integer roots, an iteration process 


is used. 

Powers 


To calculate any intccp r power through the tenth, you 

Oitly m^rl to enter the m ja irty twice. 


To Calculate 

Enter 

A 2 


A 

a 3 = 

A 2 X A 

A 



A 

A 4 => 

(A 2 ) 2 

A 

A & = 

A 4 X A 

A 



A 

A 6 - 

(A 3) 2 

A 



A 

A 7 = 

a 8 /a 

A 



A 

A® - 

|(A 2 ) 2 | 2 

A 

a 9 = 

A 8 X A 

A 



A 

A t0, 

- <A*I 2 

A 


A 



I 


21 





Root* 


Because the P300 hat a key. you can calculate tht 

*fcs ■ ■ 


fourth, eighth, sixteenth, etc,. 


root without any 


difficulty. 


To Calculate 

Enter 

Press 



y N 

IN 

i 



4 v'N 

N 

W ■" 4 

>■ rs 

JL _ J 

i^Bi l : ■§ :■? mm ■ m .am 



m 

N 

EH 58 

raaa 

W 

fc 


To calculate other integer roots, it is necessary to hi* 
iterative process based on Newton's Method, 


To Cft'cuiate 






Equation 

fN/A^ + 21 A}/3 - A 2 
IN/A^ + 4) Aj/0 - A 2 
1N/A® + 5 IAi/6 A 2 

fNM* + G|i A } /7 = A 2 
IN/A’J t In - 111 A t fn - Aj 


To use these equation?, it is necessary to make an initial 
approximation which is tied to derive n mure exact ooe* 

Foriu'vatLiy, the process converges rather rapidly to in* 
correct answer. 

For example, to find the cube root of 75, we begin with 

an approximation of A| w 4. 


5* nee this method wiH involve taking the reciprocals of 
n u m be rs be twee n frl and 75. maximum accuracy is 

maifltatm t by having thetabulator operate in scientific 
notation. 




£ n ter 

Pfi'B 

Op 1 ®* 

ft trr. if Kt 

4 


4 

A] 


tt 

4 tXJ 

Scientific 




Notation 


hbhhb^HI 

1 6 0 1 

fit fiitff A] 




4.2291 CiGG 


75 

2 

4,2291066 

3 

4,217157 


75 

2 

4.217197 

3 

4 217163 



C 4 0 1 


Optional 

K5625 -O 

2 

Check 

1.171675 

00 


3 171H75 

00 

1 

1.26975 

01 

Ite-enter A | 

4,2291666 

00 

*2 

1.78958b 

01 

Re-enter A j 

7,5642239 

01 


1.3220128 

-02 

Check 

* > ■ j i: y& m b 

:-"« m iM.; 

1.7651541 

-01 

□0 

01 

He-entfff Aj 

4.217197 

00 

a 3 

1,778475 

01 


* 


R^ntif A3 

7.5001794 

ot 

Dpi tonal 

1.3333014 

-07 

Check 

9 9997605 

-01 


2 999976 

00 


1.2G514B9 

01 

Rfl-trnU r A 3 

4.217163 

00 

A4 

177K4463 

01 


7 4999979 

01 

Check 
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MdtO the increase tn accuracy win each it ration The 

fmt approximation (or gutttl w an correct to 1 significant 

figure Ml; the ncond, to 3 significant figures {4.221; the 

third, to 5 significant figures (4,21721, and the fourth, to 
/ significant figure 1-1,2171 61J. Alio note that the 

rm*ihn l provider, an optional check on the occur a., y of the 


approximation in the beginning of the next iteration !-,■ 


pressing the 



f-Cy before taking the reciprocal* 


Mot only arc the methods for higher roots very simitar 

(vvhich Kelp r - m m^morjfing them! but they are practicalty 
no more complex. For example, to find the fifth mot of 
8000, we i>+tgiii with an approximation of 6. 


Enter 

Press 


D'.pijy 


Ram r‘k» 

6 

M 


6 00 


A t 


m^rnrnm^ 

1 

E 

1.206 03 



6 

R 


7.776 03 


Optional 


PH X 


1.2860082 

CM 

Check 

8000 

a 


1 0288065. 

00 


4 

@ 


5 0288065 

00 


6 

51 


3 0172839 

0) 





C> 0345678 

00 

A 2 


a 

h} 

1.326125$ 

03 


6,0345678 

a 


8.0025948 

03 

Optional 


Jfl X T .2495946 -04 Check 


8000 

m 

9 9967568 

-01 


4 

H 

4 9996756 

00 


6 0345678 

W 

30170881 

01 


5 

s 

6 0341762 

00 

A3 


b a 

; M 1.3257814 

03 


6 0341762 

B 

7.9999985 

03 

Check 


Mote that, in thrs example, the accuracy increased from 1 
significant figure in A] 16) to 4 Significant figures in A 2 
[6 0^ I and to 7 significant figumt in A 3 (6 Q34 176). I n 




■n'L^rj!. 7 ii.‘jiul :,j'H |• y-itv$ »•> the m^^rnum lhar can he 

obtained hetrtu. of trurtc^ito i errors. In this e amo e, 
|h-‘ eighth digit should t>e a 3 instead of a ? 

Trigonometric Functions 


You can greatly augnrv -t the Capability Of the P300 by 
litmg t ib ! M of tngonomet t it tmd logarithmic values, such 

as C AC StandardMatkrmafkat lattes published by 
Chemical Rubber Cou, 18901 Cnnwcwd Parkway, 
Oeveland, Ohm 44128. 

However, you can alio use ttw P300 to tJteuiatu the 

value of th«* transcendental functions. In general, values 
(o four or trve ^gnificant figures can he calculated using 
lhv rixommamM enpreuion. A more complex expression 
is alio 9 *vrn for cases where additional accuracy is nwrfed. 


Th* following expressions for the values of trigonometric 

fuhtfmrK are derived from th* Tay'or S"n*s *xp in lions 

especially modified for use with the P300 calculator. 



liO ^ - 



X Hi- 7 



f) < A < 



Accuracy 

a in Degree; Error in % 
0 to 30* <0.00t% 

3010 45’ <0 008% 


?s 


cos 


7 


?r n 

— < a — 

4 7 

Accuracy 




45 to 70 
70 UDO 


Error in % 
< 0001 % 
<0 0001 % 


l or <jff*u-r ^curacy 


SHI 3 * 



£ 

■17 


+ 1 


X 2 I 


n 


j 


2 

(0 


+ 1 


Coil riff 


cos a 


*2 

1 

30 


+ 1 


X 5 


3 


2 

5 


* \ 


o<*< 


rr 

7 


in 


Accuracy 


□ to 70 ’' 

20 io 45 


Error in % 

<0 0001 Vi 


, p 


0 001 % 


Sin 


n 

2 


For grtrtMT accuracy 


IT 


a < 


7 


Accuracy 


.1 Ml 


46 tu 60 

1.0 to 90 


E rror m % 

< 0 000 % 
<0 001 % 


cos a 


a? 

60 


+ 1 


X 28 


in 


7 


5 


i 


26 




I Angvn I 


1 ij- 




t)< 3 v 



Accuracy 

a po Degree; Error <n % 
n to to' 1 < 0001 % 

70(0 35* < 0 01% 

3$ lo 45* <0 03% 



if ^ . ff 

— a < — 

4 2 

Accuracy 

a m Dcgrm Error m % 

45lnbb’ < 0 03% 

55 If* 70* <001% 

70 lo 90 <0 001*14 


for greater accuracy 



For example tocalctwh? **n 30 , WP fir$t convert to 

raduws hy mu nplymg by rr/lB0or 355/1113 X 180) 
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Enter 

Press 

Display 

Rerr.,jrks 

30 

i»] 


30. 


3GB 

5j 


106 50 


113 

hP 


94.247737 


190 

B 


0 5235988 

a in radmns 


g 

ffl 

0 2741557 


20 

m 


0.0137077 


1 

% 

V 

0 9864 776 


10 

B 


9 864 77B 


7 

!kJ 


2.864776 


.5235989 



1.4909932 

Ht-trnsvra m 

3 



0 4999977 

radons 


Not® l^at ttmartswftr is correct rounds I off te> five 
significant figures. 


Inverse Trigonometric Functions 


Arc Sin« 

iirC un a 



X 1 (t - 1 7 





Accuracy 

* Error ir> % 

0io02 < 00001% 

0 2 to 0 3 <0 001% 

0 3 10 0 Ah <0 01% 

0 4&1O0 6 <0 03% 


—4 *jrc sm !j +• " 

2 ~ 


y <a< 1 


b - 



A.zuracy 

a E rror m % 

n&totm <oi>&% 

0 0510(175 <0 01% 

0 75 to 0 9 < 0 001% 

0 0 la 10 <00001% 
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Far fTOittr accuracy 


Jt 


die nil A - 



42 


2 


X 189 ♦ G1 


a 


2 


IWO 


+ 1 


Aft Co* in* 


arc to* a - 


2 


Art Tjngant 


if t un a * 


art i n a 


3a? 


5 


+ 1 


X5 + 4 


9 


0< j 


Accuracy 

,** foi arc nn 


0 < a < OJh 


Accuracy 


OtnO 2 

0 2 to 0 3 

0 3 to 0 *t & 

0 4S lu 0 & 


Eiror »n % 

<OjOOQ1% 

< 0001 % 

< D 0T% 

< Q 0 2% 


arc t j.m b * 0 *6-30470 




2 


X 5 


2 arc !»n (—j + a 


2 


roc greater accuracy. 


f'2 


0 0< a < 1 


Accuracy 


a 


0 5 id 0 85 

U B 0 to 1 


E rf or in % 

<OQOO\% 

< 0001 % 


4> 1 



Actur 


Same as above lo r 


arc ij'i a 



7 


+ 1 


X 21 +4 


A 


2 


75 


29 


I a calculate arc tan 0.75. 


Enter 

Press 

Duplay 

2 

ffl 

2 

.75 

EB 

2 $606666 

1 

X JL 

0 2727272 

5 

B 

t .363636 

1 

s 

0 363636 

2 

« 

0 181818 


Wf *] 

0 0330577 

.6 

a 

0 0198346 

1 


0 9805511 

5 

ffl 

4 9027555 

4 

fS0 

« i jf 

8 9027555 

.131818 

!+] 

1.6186811 

9 

a 

01798534 

.46384 76 

tr « jftgi 

p M 

0 643501 

180 

IT 

115 83018 

111 


13088.81 

355 


36 869887 


Remarks 


Rf*H»ntfT 11 


a in 



Thif answer ti uj*H'd to 6 places; the l*nt two Uw>-ts 

should be 97 instead of 87 



TIk? vjiuc of log a can be determined to within ■ 0,04% 


uving 


**j key. I 

number, the 


repeatedly take the square root 

will approach unity with a 


rum*nder that \-> proportional jta the logarithm of ibe 
original number, Because of the eighbdig t accuracy of 

the P3O0, the optimum numtitr of times to take Lite 


square root is 11* 


For 4 <% a *v 40, 

100 » - 889 (” v» - D 


30 





The 2048th root of a is obtained by taking tha square 
foot 11 times, tince 2 11 “ 2048, 

For example, to determine the common logarithm of 12, 


Enter Press Dtvplay 

12 12 

«|(lf times) 1.001214 

B 1.001214 

; M i.ooi2i4 

BS9 H 1.079246 


Thts answer is within H) of the correct value of 

1.079181. 

This method can eauw l>e extended to values of a 

outside the range of 4 to 40. For example, log 12,000 * 

log 12+ log 10^- 1,079246+ 3 = 4.079746, 

This method is alto applicable for natural logarithms, smee 

In a = hi ID X log a 

In a = 2.3026861 X 889 t*®$7 - 1) 

« 20*7 (’nj7 - II 

A gam, for 4 «; a < 40, the accuracy it iO 04%. 

For example, to determine in 12 


Enter 

Preis 

Duplay 

12 

timet) 

1.001214 


H 

1.001214 

1 

[sr 

0.001214 

2047 

a 

2.185068 


7 his is within +0 006% of th*' cormct value of 

2.484907. 
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A 9 . 1 m, this rmttrod can be extended to volute? of a outside 
the finjje of 4 to H) For example, so find In 12,000. 
calculate log 1 ?,000as shown on priced 1 ngpage and 

multiply by In 10 (23025851 or 204 7,899), Thu yields 
9.3928194. which is within +0 002^ of the correct vatu* 
of 9,3926619. 



The value of y f1 can be calculatef to wrthin fl 05% using 

the M and keys. For 1 < y v * 10 and 0.1 < a < 1 , 

the method involves takifv] the v?uarp root of y eleven 
times, subtracting unity, multiplying by a, adding unity, 
and then squaring eleven timet. 


Example 54“*® 

Display 

1,0007957 
1.0007957 
0 00079b7 
0.0003893 

2.2212696 

This value is svithm 0 025% of the correct v ^uv of 

Z 2218226. 

T hit met ho J can rably be extended to values of y and a 
outside those ranges. 

Example; 

SUX)2.49» (S.T X 103> Z4 ® 

* 5 l2 x 5,1° 43 X 10° 47 X 10 7 
» 26 01 X 2 2212095 X 29510491 X 10* 
« 1.704975 X tO 9 
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live ul MirKj !>, 1 U -49 anc j iqO.4 1 * squaring 5,7 ufnJ 
multiplyn*g the* there terms and 10 ? together yields 

1.704976 X 10® which iswfthin 0 03% of the correct 
value of 1,7054922 X 10® 


Thii method can obviously be used to d^termioa the value 

of a* r ctr 0,1 <; a <; 1 p t ho value of * can I* determined 
to within '—0.0341. Tha 2Q48th root of e to 8 places i$ 
1,0004684 (the SB-10 v> M compute this *< 1.0004883) 
and the t t*mairuf*f is q 0004884, This value can be entered 


•osier than entering the value of •* taking me square r -r 


11 times, end subtracting unity for each calculation. 


For v* arnpltf. to c^kuJatr h®** 


t nter 





Press 

[) 1 sp lay 

T*! 

0 0004884 

j+I 

00001953 

M 1 111 timesj 

1.4916042 


Thu value ps within —0.02% of the correct value of 
1.4918247. 


For greater accuracy, 








0 < a < 1 


Calculating e^-4 by thm cupfniio i iesuU? »n tin answer of 

14918246. compered to th* correct value of 1.4918247. 
F or values of a between 0 and 0.G, this method yields 

aniwers within ±1 in the eighth piece. F or values of a 

approaching unity, you can use the expression e* = 


For values of « greater than unity, uv 1 either o* these 

methods to calculate the fractional part of a and multiply 

1«y e ratted to the imager part of a For example, 

C £ 7 = X e®"^. An appro v+ma*' on for * *■ 193/71 m 
2.7183096 The ^rrorin 1h>$ approximai«on is less than 

0.001% or 1 part m 100.000, 
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SAMPLE PROBLEMS 





£mw 

Fret* 

Onpuiy 

3 05 

a a 

14*8225 

2 

i* 

7*41 T 25 

35 

a 

259 39375 

180 

fit] 

1.4410763 

355 

m 

511*58208 

113 

a 

4 527275 

Sphere — Find the volume of a Sphere with a r^diot of 

3*7 inche** 

v *f " r3 



— _r?. v 3*55 v 1 
5 113 

(3.7) 3 


- 212-1748 cu «n 

Enter 

Pr?H 

0'Vpljv 

3.7 

a ® 

13,69 

3.7 

N 

50.653 

366 

s 

17981.815 

113 

PvJ 

lSj 

159*1311 

4 

m 

636 5244 

3 

9 

212.1748 

Phyiics 



Thrown Obfact — 

- if a half it thrown upward with a 

vflocity of 86 fe**t per -acond, what is tu velocity at the 

and Of 1.75 tec onrts? What will be iU he^ht above Th* 

pomi at the end of 3.25 teconds? Use 

g ** 32.2 f^ il t per sac*. 






Velocity, tf = v 0 gt 

* 86 {32.2} 11,751 


= 29 65 f if'Ac 


Enter 

P rets 

D'}p‘ay 

322 

~i 

X 

32.2 

1.75 

tc +1 

1“ . - <■ 

-S6.3& 

06 

[m] 

29 65 


height, t * Vq t — y gt^ 

= (861 (3 751 - y (32 21 (3.251* 

- 3,25 I 66 - - (32.21 (3.25) 1 

- 109 44375 ft 


Enter 

Pr»»*5 

Dtvpfj," 

2 

is m 

05 

32.2 

IS 

16,1 

3,25 

M 

52.325 


W ffl 

-52,325 

86 


33.675 

3-25 


100 44375 


Drnpptd Ot»><■<t — If j 5ion* is drpppe.1 from a beHoort 

1175 fi-ifi Mjovl* ground, how Jong win it tax# to reach the 
younct, #■»<! ji what velocity? 
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*o 1 + 2 9* 2 


t 


2i 

9 


sifter v Dt initial vetnciiy 

It KlUll 1!0 /CTO 


. / 7 \ 1176 


\ 32 2 
8 5420132 


E filer 
2 

1176 


32.2 


Press 


"31 





Display 

2 , 

2350. 


8.5429132 


Velocity, 


v - v 0 t gt 


= 0 + (32.2 X 8.54) 
“ 274.988 ft pi r sec 


Enter 

32.2 

s.: 


Prr-s 


rr J 


Duplay 


'y 


32 


274.988 


Sol ar Heat Eqwrvalance 


How m«ny loos of coaJ would 


produce an amount of h**at pfiuiva ent 
lima on one snuere mile of torth in the 


idler energy failing on on# sq jarv mile oi earth in me 

vicinity of the equator? Sour energy fails at 7 FtTlJ per 
vjuire foot per minute cm a clear day, and the hc.it of 
combustion of tael is 12,000 BTU per pound* 


Weight of coal, m tons per sec 


lot 


tolar heati 


heating of co*i P?r ton 


W 


yea in *••■! ir V rate 
X healing of tua! per Ip 


X 7 



- 8 1312 i ■ » per minute 
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£ nti?r 

Pr«s 

Drypi'iv 

5280 

a w 

27873400, 

7 

a 

U 951488 

2 

E£| 

2 00 

3 


9.75744 

12 

B 

12 00 

3 


8.1312 
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Entpr 

125 


1*013 

5 


4 

8317 

798 




It 




w 

ffi 

E 


Electrical Entpmwrmij 


Duplay 

125. 

1 013 

1 013 


00 

05 


1.26625 


07 


6 0700*15 

6096026 2 
2 0456463 


07 


03 

01 


M- ch4nc*l Wo#V to Ciijfftf j Capacitor 


How much 


m#*chjnicjil work must he done xotKarg** a 750 ft F 
< ipocitOr to a potenftjf difference of 67b vo 1 is, assuming 

an efficiency of 63 percent m the process? 


Slewed energy. 


t 


4~CV 2 


2 


X 750 X 10 6 X 1675J 2 


7065037 X 10? iQuies or watr-sise 


Enter 


675 


*5 


750 

6 


Press 


7 


V 




k 


M 


Display 


4 


hr** 


25 


227812 5 

750 


00 


1.7085937 


02 


Rrm« ks 


Intvtmediaf* 

Answer 


Work required 


rnci 


■ tJ 738 11 Ibv* ,01,1.11" 


1 70 H59 



X 0 .738 


1.8543276 X 10 2 ft tbs 
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E fttiT 

1,70859 02 

.68 
.738 




1.70850 02 

2 5126323 02 

14543226 02 


Parallel Pl«lt C«[MCi1uf — Whut is the * quivalerit 
capacitance of a 12-plate perallH plate timing capacitor if 

the area of each tiJc of a plate it 15 Equate cm and the 

platen are separated by 0.2 mm? 

C =« Co- 1) A 

36 it X 10 ‘> X .1 

u? imsxiQ-^i 

_ - -1—-- m wm ■ m 

36 X 10 ' J X X (.2 X 10" 3 1 

= 7.2946QU X IQ-10 

» 779 46011 pF 


E o ic r 

Pi ess 

Display 


36 

et; 

00 


9 

K 

36, 09 


366 

a 

1.273 13 


113 

(m\ 

ifll 

1,1309734 

IT 

a 

ee; flg 

0 2 - 00 


3 


2.2010468 

07 


Hj > 

4,4200704 


11 

V 

4.8630674 

<V 

15 

tt ic; 

16 00 


4 

s 

7,2946011 

10 


Hkn Generated by a Light Bulb — How much heat i* 



aerated [ r mmuttr by a 75 wart mcand .. em |i 



I . u? One wait *■ 3 413 BT U p#r hour. 


P = 75 warn X 3.413 BTU/hr - GO mtn/hr = -1 ImGI’O RTU/m 


40 







Enter 

Press 

Dr-play 

75 


75 

J 413 

ffl 

255 975 

60 

L_i 

4.26625 


Voltage, Powtf, KnuUnci — Whet volte*)'* if required id 

operate the bulb At 75 W «F the bulb resistance if 1 Si UP 

V *= v PF t - x/?& X 161 * 109 &&B3 vain 

+ 

IT fW Press Disptey 

75 S 75, 

161 3 1098653 

Mechanical Engineering 

Acceleration. Speed — Wh.it is Th# acceleration in ftfoec^ 

of an automobile when its spit j changes from 75 mph to 
45 mph in 4 seconds ? 





11 




E niff 

Press 

0 ispl ay 

63 

["EE' 

03 00 

3 

1 w 1 
l*i 

63:03 

T65 

m 

1.0395 

1800 


5.775 



Rod Deflection — What it the deflection r*f the end of a 
met*i rod due to a force of 20 000 lb? The length of the 
rod is 2.5 feet and the cross sectional area a 0.385 square 
feat. E, the elastic modulus, is 30 X 10 R psi. 


4 2 





_ 70,000 X26X 12 
*385 X 144 X 30 X 1 D r ' 



* 3.6075036 X 1(J-* [r»ch« 

Enter 

Press 

Display 

.385 


.385 

144 

I *3 

55 44 

30 

EE 

* - 

30 00 

6 


1,6632 09 



6.012506 -10 

20 

a 

70 00 

3 

1 mT 

m \ 

3.7Q750T2 05 

2.5 

X 

3*006253 -05 

12 

B 

3 6075036 -04 


Civil Engineering 

Surveying — Determine tn#» temperature correction jnd 

the approximate slope cornelion for a neri tap* u^ilit 

| | 

temperature of 8b' i . The t ip* 1 st t rtd i r ci r: ed temperature 
rt 70 F, the measured length ii 12,750 feet, end rhe 
differente in tHevai+on i$ 13 f**t. 

Temnerat jf? con ction* ' C| *0 0000066 5 (T — T 0 } 

•0 0000065 X 12750 

X (85 — 701 

* 1.243125 
- 1*243125 


Enter 

Pr*« 

Duplay 

86 

0 

85. 

70 

rr-,n 

[Sr] 

15. 

65 

EE' H 

fcr t 

65 -00 

7 

rrr*j 

E 

9*75 -05 

12750 

S 

1.243125 


13 



510P* Ccnrt'{Tion 


t 


Ch 


2$ 


> \2JbQ 


H3}2 


ti <>274509 X 1Q~ 3 


Eft<w 

13 

2 

12750 


is -1 a 


B 


Dttftiiy 


1 60 
8.45 


02 

01 


6 62 7 ♦ 509 


Structural Aniilvpt 


Petr-rpri'fi* the compress,a sue*.* tn 


the ewtreme fibre of concrete in ■ rectangular concrete 

beam tvivf only ttwil# rttftforcmf subjected to i bending 
moment of 28,500 1b'»n. The wdtn of the beam it 
2,6 feet end the effective depth is 0.5 inches. Use the 

Approximate det>gn vi<un of 7/3 end 1/3 for j and k 


respective y. 



fcbd 7 



.375 X ,333 X 2,5 X 12 XlSSi* 


90,253378 psi 


Enter 


8 5 

.875 

.333 

2.6 


Pre^s 


ft 


K * 


Bl 

>■ 

[*] 

IB 


H 


»>pi d¥ 

72,25 


S3 


21875 


21 061643 
52.629607 

1.5833926 - 03 

3.1067302 ^03 


9.025 3378 


01 


44 


12 

2 

28500 







In Gate of Difficulty 

1. Check to be lure calculator Is tors■. ct.lv plugged mto a 
proper outlet thut ims [Qwvr and That the AC adaptor 
charter voltage switch h set on the correct voltage. 

2. Check to be sura ONOFF switch Is in the ON position. 
Presence of digit? in tha display ind'cates power is on. 

3L If display fa'll to light on battery operation, recharge 
batteries. 

K 

4. Review operating instructions to be oar: li n calculations 
are performed correctly, 

CAUTION: Use of other than the P300 AC Converter 

Charger may apply improp r voltage to your P3G0 

calculator and will cause damage. 


I f non* of t h ■ above corrects the d* f f * c u 11 y, return the 

unit for repair to your m irast Mont > imary Ward \ ranch. 

Out of warranty repairs can be mailed directly to the 
Factory Service Facility, Pieive include the nature of the 

I I ffcMlty and r ■: t-.. r«-i, include: name, address, 

city, state and up code. As with any valued possession, 

plena pack your calculator well and mail parcel post 

insured io tha location shown on the back cover. 


Registration C.*rd 


Complete and mat! the attach'd Registration Card within 
10 days of purchase or receipt m a gift. Alio record tha 
Kriat number of your calculator below. Any correspondent 
concerning your calculator, include both model number 
and eerie! number, ,1 


P30O 




Model No^ Serial No. Purchase Date 









a 

Ni 


































P300 ELECTRONIC 



PLACE 




1-YEAR GUARANTEE 

Montgomery Wird guirintti^ this Eiaetronie Cikii 4 tor 

afriiiHt (n rrv»t*riAl« ind manvhip, MS tollnvirt. 

For 1-y**r from dal* of purchase Monifpomary 
W*rd will raputr or, at its option, replace any 

dafactiv* part free, including tabor. 

For j*-rvie* covi r iri by this gu*rjnt*a, return 

calculator to any Montgomery Ward br.mdl 

with avidanca of data of puicKjm. 

Out of Warranty Repair Facility: 

Wardi (TXL) Sarvic* Facility 
P. 0. Boa 22283 
Dallas. TX 75222 

All corratpondanca regarding your calculator should 
include iha mo«M number and! serial numbe r found on 
tha bottom of tha calculator. 


Di>Urbutad By; Montgomary Ward Si Co., Inc. 

Chicago, Illinois 60607 


PRINT! H IN USA, 


G7-86C3 



